On recent machine structures, the size of subsystems is far smaller than the whole structure. Therefore, the compliance of a subsystem is dominated by a rigid body mode at the frequency of interest. In case like this, even if degrees of freedom at the connection are multiple, few degrees of freedom of transmission forces dominate the resonance of a whole structure. Therefore, countermeasure based on existence of one or two dominant degrees of freedom of transmission forces is effective. Then, in this study, a design method in case that a single degree of freedom transmission force is dominant, is organized. A countermeasure method for vibration and noise of a whole structure using FRF based sub-structuring and a neutralizer is proposed. As an original viewpoint of this study, with a restriction that only subsystems can be structurally modified, it is an approach at subsystems only, for reducing vibration of a whole structure at a single target frequency. FRF based sub-structuring is adopted to identify coupling characteristics of two rigidly coupled systems. Neutralizer is adopted to set up virtual fixing end at a transmission path on subsystems, to realize perfect reflection of wave motion at the path. As a result, vibration transmission and wave propagation from an exciting degree of freedom on a subsystem to an evaluating degree of freedom on a whole structure at a target frequency is theoretically zero. There were some worries to occur resonance on the whole system as abuses of the proposed method, but assuming that there is some damping at whole structure, the method proved to be effective on any whole structure.
X is displacement response vector at the node4, which are evaluation degrees of freedom. Fig. 3 Neutralizer is considered as a discontinuity of wave propagation. Reflection and transmission coefficients can be calculated by solving the equillibrium at the position of a neutralizer, using the relationship between displacement, force, and wave amplitude. Fig. 4 Condition of incident wave and reflected wave in case that node 2 of the active part is excited in longitudinal direction, and a perfect reflection device for the longitudinal wave is set very closely to node 2. As the wave reflects at the device and its phase turns over at the device, the displacement at the node 2 is very small.
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